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Introduction: Age-disparate transactional sex (ADTS) is associated with HIV,
unintended pregnancy, school dropout and violence, yet few interventions
have successfully prevented it, and none have set ADTS prevention as their
primary outcome. This exploratory evaluation aimed to assess indications of
change after exposure to the Learning Initiative on Norms, Exploitation and
Abuse (LINEA) intervention, a mass-media, gender-transformative social
norms intervention aimed at preventing ADTS in Tanzania.

Methods: In a condensed implementation 331 participants were instructed to
listen to the LINEA radio drama over seven weeks, and 60 were randomly
allocated to household discussion sessions about content. In-depth
interviews (n=81) from girls aged 12-16 years, and women and men
caregivers were collected at baseline (September 2021), midline (November)
and endline (December 2021). Surveys were conducted (n =120) at baseline
and endline using the Norms and Attitudes on ADTS Scale (NAATSS) and the
Gender Roles and Male Provision Expectations (GRMPE) scale. Interviews
were thematically analyzed using a framework approach. Age-stratified linear
regression models adjusted for baseline scores were used to measure
association between the intervention and endline scale scores.

Results: Longitudinal data were available from 59 qualitative (73%) and 95
quantitative participants (79%). Qualitative evidence revealed the drama
facilitated family conversations about adolescent challenges, allowing
caregivers to advise daughters. Some girls gained confidence to refuse
men’s gifts, learning that accepting them could necessitate sexual
reciprocation. Some caregivers felt increased responsibility for supporting
girls in the community to avoid ADTS. Blame for ADTS shifted for some from
girls to men, suggesting increased understanding of inequitable power
dynamics and reductions in victim blaming. Marginal quantitative evidence
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revealed that highly exposed girls had improved gender equitable beliefs on the GRMPE
(B=-6.26; 95% Cl: —=12.94, 0.42). Moderately exposed men had increased gender
inequitable norms on the NAATSS subscale (8=0.42 95% CI: 0.05, 0.79), but there
was no effect in highly exposed men.

Conclusions: Given the small sample results should be interpreted cautiously. Our initial
findings indicate high engagement with the LINEA intervention shows promise in
shifting knowledge, behaviors, and attitudes, beliefs and social norms driving ADTS in
Shinyanga, Tanzania, supporting a robust impact evaluation.

KEYWORDS

transactional sex, age-disparate sex, gender-based violence (GBV), social norms intervention,
mass media interventions, evaluation, mixed-methods, Tanzania

1. Introduction

Age-disparate transactional sex, defined as a “non-
commercial, non-marital sexual relationship motivated by the
implicit assumption that sex will be exchanged for material
support or other benefits” (1), is a well-established public
health and human rights issue and a key contributor to the
high HIV incidence among adolescent girls in sub-Saharan
Africa (2). Adolescent girls and young women account for 32%
of new HIV infections in Eastern and Southern Africa despite
constituting only approximately 10% of the population (3) and
are 2.5 times more likely to contract HIV than their male peers
(4). Although HIV prevalence has been steadily decreasing in
the region, reductions are significantly slower among adolescent
girls and young women than other demographic groups (3, 5).
Age-disparate transactional sex has also been associated with
other negative sexual and reproductive health, developmental
and social outcomes including early/forced marriage, sexual
coercion, unplanned pregnancy, unsafe abortions, school
dropout and violence (3, 4, 6-8).

The level of agency or exploitation in transactional sex
relationships is mediated by complex, intersecting power
inequalities based on age, gender, social status and access to
(8-11). This study focuses on age-disparate

transactional sex relationships between adolescent girls aged

resources

12-16 years and men at least ten years older, which are

intrinsically more exploitative because of these power
inequalities. These inequalities also exacerbate negative health
impacts, as once adolescent girls enter age-disparate
transactional sex relationships their power to refuse sex or
negotiate condom use reduces greatly (8).

This study builds on rich evidence on the role of social
norms in driving transactional sex. Social norms are informal
rules determining which behaviors are considered appropriate
within a group (12-14), while attitudes and beliefs are
situated at the individual level and can therefore be
misaligned with norms (14, 15). Changing harmful norms is a
non-linear process and consistent

requires long-term,

intervention (14). According to social norms theory, to
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effectively shift norms an intervention must change the beliefs
and attitudes of enough individuals to reach a tipping point,
demonstrating a “critical mass” in that group no longer
approve of the norm (14, 16).

Findings from formative research by the Learning Initiative
on Norms, Exploitation and Abuse (LINEA)" in Brazil,
Tanzania and Uganda show that for adolescent girls and young
women the social norms driving their participation in
transactional sex include community expectations that they
should receive money, gifts or other benefits from sexual
partners, that if they receive gifts they are expected to
reciprocate sexually, and that they gain social status through
(acquired these
relationships). For men, social norms driving participation in

ownership of material items through
transactional sex include community expectations that men
provide financially in sexual relationships, and that men should
have a heightened sexuality and sexual prowess (810, 17-22).

Drawing on this formative research, LINEA developed a
complex intervention aiming to shift the social norms driving
age-disparate transactional sex in Tanzania using gender-
transformative and synchronized approaches. The LINEA
intervention is composed of two components: a radio drama
and two curricula, one targeting adolescent girls and the other
men. The intervention was co-developed between 2017 and
2020 by Amani Girls Home (AGH) an NGO, and behavior
change communication specialists Media for Development
International in Tanzania, and the London School of Hygiene
& Tropical Medicine (LSHTM).

LINEA is the first

transactional sex is a primary outcome. It incorporates a

intervention where preventing

gender and power lens and works with peer groups to
critically reflect on short- and long-term implications of
sexual transactions. A 2018 feasibility study conducted in
Misungwi district, Mwanza region found the intervention

www.Ishtm.ac.uk/linea
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acceptable, and contextually and culturally relevant (23). As a
mass-media intervention, if found effective LINEA has the
potential to be cost-effectively scaled up to impact entire
populations  (23). [For on LINEA
intervention development and feasibility testing see (23)].

more information

This exploratory study seeks to assess indications of change
in adolescent girls and their caregivers following exposure to the
LINEA intervention at the level of knowledge, behaviors, and
attitudes, beliefs and social norms in Shinyanga, Tanzania.
Thus, adolescent boys were excluded from this study. Findings
on secondary outcomes and from a process evaluation,
including evidence of unintended consequences, will be
reported in forthcoming papers.

For the quantitative component we hypothesized the
LINEA intervention would lead to participant’s endorsing
more gender-equitable beliefs and social norms related to age-
Based
programming literature, we hypothesized this effect would be

disparate transactional  sex. on social norms
strongest amongst adolescent girls, women caregivers, and
those living with a physical disability, and weakest amongst
men caregivers and those without a physical disability (25-27).

This study contributes to the burgeoning global evidence on
how entertaining mass-media or “edutainment” interventions
can be used to prevent and reduce gender-based violence (e.g.
28, 29), in particular for hard-to-reach populations or where

face-to-face implementation is challenging.

2. Methods
2.1. Study setting

This study was conducted in Kishapu district, Shinyanga
region in northern Tanzania, located south of the Mwanza
region and Lake Victoria. Evidence from Shinyanga points to
entrenched gender inequitable norms and attitudes, including
a culture of silence around sexual violence (30). This region
has the highest rates of child marriage in Tanzania, with the
Ministry reporting a 59% prevalence in 2017 (31). In a recent
study, 35.9% of sexually active adolescent girls and young
women reported experiencing any form of partner violence in
the last six months (32).

2.2. Participants and sampling

Study participants were beneficiaries of the Tanganyika
Christian Refugee Service (TCRS), an NGO working with
the most vulnerable and marginalized populations in
Kishapu. In 2020, TCRS distributed digital, solar powered
radios to 331 households across 24 villages, all of which
included a family member living with a disability, to share
information through radio broadcasts about COVID-19, the
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impacts of climate change, gender-based violence and
sexual and reproductive health.

Study participants were randomly sampled from TCRS
beneficiary households and included adolescent girls aged 12-
16 years, and women and men caregivers of adolescent girls
within the same age range. Caregivers were defined as anyone
who lived with and cared for an adolescent girl, including a
parent, grandparent or sibling, among others. Caregivers were
included to test the effects of the intervention on this group
and determine whether their inclusion effected accessibility
and impact of the radio drama on adolescent girls. Sampling
occurred at the household level, and thus no participants were
sampled from the same household; first for adolescent girls,
then men caregivers followed by women caregivers. If there
were multiple household members within the targeted
demographic, participants were selected following decision
trees based on study inclusion and exclusion criteria, and
their willingness to partake (see Supplementary Material S1
for decision trees in English and Kiswahili).

Inclusion criteria were residing in Kishapu, being a recipient of a
functional TCRS radio, being within the desired age range (12-16
years-old) or being a caregiver of an adolescent girl within the
desired age range and being available to partake in study activities.
If multiple household members met these criteria participants
were selected using a coin toss. There were no exclusion criteria
for caregivers based on age. Participants with a cognitive disability
(as opposed to a physical disability) were excluded post-random
selection (n=57) because the intervention could not be
reasonably expected to have the same impact on this population.

The final sample included 120 participants: 40 adolescent
girls, 40 women caregivers and 40 men caregivers. Given the
exploratory nature of the study, the sample size was not
established to achieve a particular power or representativeness
for the quantitative portion. Instead, the aim was to implement
novel scales in a new context and among new populations,
informing their use for a full evaluation. As this was a
shortened implementation, we did not expect there to be large
impacts detected in the quantitative data, but we nevertheless
provide estimates of shifts in endline norms as they may be
indicative of early change. The uncertainty around the point
estimates of these shifts is reflected in the confidence intervals.
For these reasons, the trends in the data we do observe must
be interpreted cautiously, and in relation to the qualitative
evidence, existing literature, and what we know about the
intervention, with the goal of informing future implementation.

2.3. The intervention
2.3.1. LINEA radio drama
The LINEA radio drama entitled “Msichana wa Kati” or “The

Girl in the Middle” consists of 39 episodes (15-20 min each)
designed to be played once per week over nine months on the
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radio. The drama was developed to help listeners critically reflect
on the drivers of age-disparate transactional sex, and how the
community can support adolescent girls and men to avoid it.
“Msichana wa Kati” doesn’t prescribe answers to sexual
exploitation and abuse. Instead, the characters and storylines
model positive arcs of change, highlighting the role of
community members, including men, in supporting the central

characters in changing harmful behaviors.

2.3.2. Household discussion session

Trained TCRS facilitators delivered discussion sessions
about radio drama content to assigned households once per
week using discussion guides. These discussions covered key
storylines and themes to promote critical reflection, including
how caregivers can support their daughters to avoid age-
disparate transactional sex, and how community members can
support adolescent girls who have engaged in age-disparate
transactional sex to mitigate potential harmful outcomes.

2.3.3. Randomization

Using a random number generator, we randomized 20
participants of each demographic group to receive the radio
drama only, and 20 to receive the radio drama and household
discussions.

2.4. Data collection and procedures

All 331 TCRS beneficiary households were given the radio
drama on USBs and instructed to listen over seven weeks to
test a condensed version of the intervention. Giving
participants USBs allowed them to listen at their own pace
when convenient and allowed us to explore a novel delivery
modality. TCRS community animators also delivered six
discussion sessions to each household assigned.

Ten community animators were chosen to support this
study from a larger pool of volunteers appointed by village
assemblies based on their ability to read and write. In each of
the 24 villages, two women and two men were selected to
facilitate this

animators underwent a two-week training led by AGH where

implementation.  For study, community
they were introduced to the radio drama, discussion guides,
study aims and methods. They were also tasked with ensuring
only household members were present during discussion
sessions to avoid “contamination” of participants not assigned.

Community animators facilitated AGH researcher’s entry
into villages. Most participants approached agreed to partake
in the study because they wanted to learn how to support
adolescent girls. Eleven participants declined, the most
common reason being because they were more comfortable
speaking the local language of Sukuma than Kiswahili, the

language of the drama.
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120 participants (40 adolescent girls, women caregivers and
men caregivers, respectively) completed baseline (September
2021) and endline (December 2021) questionnaires, and of
these 81 were also randomly selected to partake in baseline
and endline in-depth interviews (IDIs). Sixty midline IDIs
(November) were also conducted with participants randomly
allocated to partake in discussion sessions (see Figure 1 for a
diagram depicting data collection cycles).

Data were collected by gender matched AGH researchers
with technical support from LSHTM researchers, at a time
and place convenient, private, and safe for participants. AGH
have extensive experience working with adolescent girls on
issues related to sexual health and gender-based violence and
partook in LINEA formative research and feasibility testing.
Prior to data collection AGH researchers also underwent a
training in February 2021 and a refresher in May covering
research ethics, informed consent and safeguarding, qualitative
and quantitative research methods, data handling and
processing, transcription and translation, researcher wellbeing
and COVID-19 safety protocols.

2.4.1. Qualitative tools

All interviews were conducted in Kiswahili using a semi-
structured topic guide covering: (1) Experiences of disability
and its impact on life, (2) Attitudes, beliefs and social norms
linked to age-disparate transactional sex, (3) Experiences with
age-disparate transactional sex, and (4) Experiences with and
perceptions of the LINEA radio drama and discussion
sessions. Topic guides were developed using experience and
knowledge from formative research and feasibility testing, a
review of the literature and based on study aims. AGH
researchers contributed to the construction and ordering of
questions, and piloted and refined them prior to data
collection. IDIs were audio recorded and lasted between 45
and 90 min.

2.4.2. Quantitative tools

2.4.2.1. Outcome measures

Surveys were administered on mobile phones using Open Data
Kit (ODK). Questions
enrolment (for adolescent girls), the Washington Group Short

included demographics, school
Set on Functioning to assess physical disability (33), and
questions from two scales, which made up our five outcome
measures listed below.

Scale 1. The Norms and Attitudes on Age Disparate
Transactional Sex Scale (NAATSS), which measures our
primary outcome. We considered:

(1) The total NAATSS score

(2) The NAATSS Attribution to Girls’ behavior subscale
(3) The NAATSS Men’s Motivations subscale

(4) The NAATSS Girls’ Readiness to Have sex subscale
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FIGURE 1

Diagram depicting data collection cycles of in-depth interviews (IDls) and questions from the Norms and Attitudes on Age Disparate Transactional
Sex scale (NAATSS) and the Gender Roles and Male Provision Expectations (GRMPE) scale.

The NAATSS was developed from LINEA formative research in
Brazil to measure social norms that justify and/or foster age-
disparate transactional sex (34). In this study, we adapted the
NAATSS questions from the Attribution to Girls’ Behavior
subscale that assess adolescent girls’ reasons for engaging in
age-disparate transactional sex and their behaviors that are
perceived to be linked to their engagement. The Men’s
Motivations subscale that assesses the role men’s pleasure and
power play in their engagement in age-disparate transactional
sex. As well as the Girls’ Readiness to Have Sex subscale that
assesses whether an adolescent girls” physical development or
age are seen as signifying their sexual readiness, and whether
age-disparate transactional sex can benefit adolescent girls and
men. Cronbach’s alphas in this dataset were 0.85 for the
NAATSS and 0.77, 083 and 0.70 for the
respectively (see Supplemental Material S2 for the NAATSS

subscales,

questions in English and Kiswahili).

All outcomes were treated as continuous variables, and we
calculated summary scores for all scales and subscales. For the
total NAATSS possible scores ranged from 13 (most gender
equitable) to 52 (least gender equitable). For the Attributions
to Girls’ Behavior and Men’s Motivations subscales possible
scores ranged from 5 (most gender equitable) to 20 (least
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gender equitable), while for the Girl’s Readiness to have Sex
subscale possible scores ranged from 3 (most gender
equitable) to 12 (least gender equitable).

Scale 2. The Gender Roles and Male Provision Expectations
(GRMPE) scale, which measures beliefs, a proxy for the primary
outcome. We considered:

(5) The total GRMPE score

For this exploratory study we conceptualize beliefs measured by
the GRMPE as a proxy for norms as changes in personal beliefs
indicate the potential beginning of social norms change, and
given the short implementation and limited sample size,
changes at the individual level were more likely.

Stoebenau and colleagues developed the GRMPE in Central
Uganda to capture beliefs linked to male provider role
expectations. The scale’s objective is to assess whether
adherence to beliefs about men’s and women’s gender roles in
the context of male provider role expectations may contribute
to adolescent girl and young women’s increased risk of HIV,
particularly within the context of transactional sex
relationships (35, 36). We adapted two GRMPE subscales for
this study. The Male Provision and Sexual Decision-making
subscale which items that assess whether

includes six
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participants agree that when a man is providing material
support to a partner, he should have more control over sexual
decision-making. An example of an item is: “If a man is
providing a lot of financial support (to his partner) then he
should decide whether or not they use a condom during sex.”
The Male Provision and Sexual Agency subscale includes six
items that assess whether participants agree with the belief
that women should use their sexuality to gain material
support from men. One item states, “As a woman, it’s
important to know how to use physical beauty to get whatever
you want from a man.” The Cronbach’s alpha in this dataset
was 0.82.

For the GRMPE possible total scores ranged from 12 (most
gender equitable) to 48 (least gender equitable). For all outcome
measures decreased scores between baseline and endline were
the desirable direction of change.

This study is the first to use these novel scales in Tanzania,
and with men in the case of the GRMPE, making an important
their AGH
researchers, all of whom are fluent in Kiswahili and English,

contribution to adaptation and validation.
translated both scales into Kiswahili and adapted them for use
with adolescent girls. They piloted and further refined them

prior to data collection.

2.4.2.2. Exposures

Participants were asked at endline: “How many of the 39-
episodes of the “Msichana wa Kati’ radio drama did you listen
3. Half,
4. Almost All and 5. All. participants were also asked how

to?” Answer options were: 1. None, 2. Some,

many discussion sessions they attended from 0 to 6.

2.5. Data analysis

2.5.1. Thematic analysis

IDIs were translated and transcribed verbatim into English.
We developed a thematic coding framework a priori based on
topic guides and previous research on age-disparate
transactional sex in sub-Saharan Africa (1, 8). We coded a
few transcripts from adolescent girls, women caregivers and
men caregivers using NVivo 12, and collaboratively adapted
and refined the framework based on coder discrepancies. We
then coded the remaining transcripts, double coding 20% of
the richest transcripts to ensure consistency and reliability.
Once completed, we returned to parent codes and re-read the
data, developing child codes as they emerged. We further
analyzed findings to assess strength of evidence and compare
between adolescent girls, women caregivers and men caregivers.

We used a framework approach to analyze participant data
longitudinally (37). We recorded data in a matrix with columns
representing key themes and rows representing each
participant’s responses at each time point. In the subsequent

row we recorded observed changes in participants’ responses
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over time. We discussed preliminary findings in
interpretation meeting with the PI, AGH and TCRS teams,

contextualizing them and adding nuance. In reporting our

an

results, we draw on data from close to half of participants,
highlighting a breadth of experiences and perceptions.
We report on key thematic findings, and counter evidence

where available.

2.5.2. Statistical analysis

We conducted an exploratory analysis using linear
regression models to understand the strength of association
between the intervention and endline beliefs and social
norms. All models were adjusted for baseline scale scores (and
thus time between baseline and endline) and age.

We first conducted an intention-to-treat analysis to
compare changes in outcomes over time between participants
assigned to the radio drama only vs. radio drama and
discussion sessions. Given the exploratory nature of this study,
and our interest in uncovering the effects of each component
of the intervention, we then conducted a per-protocol analysis
based on participant’s self-reported exposure to the drama,
and household discussion session implementation data (to
account for inconsistencies in the self-reported data). We
created binary exposure variables and considered three
categorizations of exposure:

(a) Radio drama: Exposed if individuals listened to half or
more of the drama; unexposed otherwise.

(b) Household discussion sessions: Exposed if individuals
attended at least one discussion session; unexposed
otherwise.

(c) Combination: “High” if individuals were exposed to both
the drama and discussion sessions as above; “moderate”
if individuals were exposed to either the drama or

discussion sessions as above; unexposed otherwise.

Two sets of models were planned: The first were fit separately in
adolescent girls, women caregivers and men caregivers to
account for a priori hypothesized effect modification by
demographic. The second were fit separately in individuals
who reported a disability and those who didn’t to account for
potential differential exposure access.

2.6. Ethical considerations

Ethical considerations were essential for this study given the
sensitivity of the topic and the inclusion of “vulnerable”
populations, such as young adolescent girls and people living
with disabilities. All adolescent participants provided written
informed assent, and their caregiver and adult participants
provided written informed consent. LSHTM and AGH
safeguarding policies and procedures for conducting research
with children and vulnerable populations were followed, and
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AGH managed all reported safeguarding cases, which were
referred to local services and safe housing as appropriate.

Strict adherence to General Data Protection Regulation
(GDPR) guidelines were followed to protect confidentiality
and anonymity, such as using unique identifiers and storing
data in encrypted, password protected devices and platforms.
This study was approved by the National Health Research
Ethics Committee (NaTHREC) of the National Institute for
Medical Research (NIMR) in Tanzania (Ref: NIMR/HQ/
R.8a/Vo0l.IX/3698) and the Ethics Committee of LSHTM (ref:
22863-1). A Data Transfer Agreement for this study was
approved by NIMR.

3. Results

In this section we describe study participants characteristics,
and then present our qualitative findings on indications of
change following intervention exposure, comparing results
between adolescent girls, women caregivers and men
caregivers at baseline, midline and endline. We conclude with
our quantitative findings, interpreting them within the context
of our qualitative results.

3.1. Study participant characteristics

Longitudinal qualitative data were available for 59
participants (73%): 23 adolescent girls, 18 women caregivers
and 18 men caregivers. Midline data were available for 45
participants (76% of those allocated), for a total of 163
transcripts. The mean age was 14 years for adolescent girls, 46

TABLE 1 Characteristics of qualitative study participants.

10.3389/frph.2022.1000853

years for women, and 56 vyears for men (Table 1).
Participants who partook in IDIs comprised a subset of the
quantitative sample.

Follow-up quantitative data were available for 95
participants (79%): 34 adolescent girls, 31 women and 30
men. The primary reasons for participant drop out was being
away from home for income generating activities, and busy
after repeated visits. One adolescent girl was married and
moved away, and one man passed away. The majority of
adolescent girls were 15 years (n=19). Adult participants
ranged from 25 to 85 years. The mean age for men was 52
years, and for women 48 years. Seven participants reported
living with a disability (one adolescent girl and six women).
All adolescent participants were in school at baseline, and two
reported leaving by endline (Table 2).

3.2. Qualitative results

Here we present thematic findings that emerged from IDIs
with adolescent girls, women caregivers and men caregivers. We
begin by describing participant’s reported intervention
exposure, and then present findings on indications of change
following exposure related to age-disparate transactional sex.

3.2.1. Exposure to the LINEA intervention

The majority of participants reported listening to the entire
radio drama by endline, with only six reporting listening to less
than half, and one woman reporting listening to none because
she was caring for an ill family member. Household discussion
session attendance was more evenly split, with approximately
half of participants reporting having attended one or more.

All Adolescent girls Women caregivers Men caregivers
N (%) n (%) n (%) n (%)
Total number 59 23 (39) 18 (31) 18 (31)
Household discussion sessions (midline data) 45 (76) 16 (70) 16 (89) 13 (72)
No household discussion sessions (no midline data) 14 (24) 7 (30) 2 (11) 5 (28)
Mean age at baseline (range, in years) 37 (12-76) 14 (12-16) 46 (31-68) 56 (25-76)
TABLE 2 Characteristics of quantitative study participants.
All Adolescent girls Women caregivers Men caregivers
N (%) n (%) n (%) n (%)
Total number 95 34 (36) 31 (33) 30 (32)
Age at baseline, in years: Mean (SD); range 37.1 (20.5); 12-85 14.2 (1.1); 12-16 48.0 (14.5); 27-76 51.7 (13.7); 25-85
Disability:
Yes 7 (7) 1(14) 6 (86) 0 (0)
None 88 (93) 33 (38) 25 (28) 30 (34)
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3.2.2. Indications of change following the LINEA
intervention

Over half of participants reported the intervention had a
desirable impact related to age-disparate transactional sex. We
also found important changes in how adolescent girls, and
women and men caregivers responded to questions between
baseline and midline and/or endline, although participants
didn’t attribute  this the
intervention. These self-reported and observed indications of

always explicitly change to
change are further described in the following sections on

knowledge, behaviors, and attitudes, beliefs and social norms.

3.2.2.1. Knowledge

What age-disparate transactional sex is and its consequences: A
few adolescent girls reported not knowing what transactional
sex was at baseline but demonstrated a greater understanding
of these relationships and how they start at endline. For
example, one adolescent girl reported at baseline she didn’t
know how age-disparate transactional sex relationships began,
but believed they ended in marriage. When asked the same
questions at endline she said:

The man starts by offering her gifts... He will ask for his
things/money back and the girl will not have [them], hence
he will suggest to have sex with [him] to pay for it, and
she will accept. When she gets pregnant, the man will leave
her. (Adolescent girl aged 14-years, endline, IDI 13)

At endline this adolescent girl demonstrated more accurate
knowledge of the consequences of age-disparate transactional
sex, which often does not end in marriage. Like this
adolescent girl, several others also reported an increased
understanding that accepting gifts from men could lead to the
expectation they must reciprocate with sex, which could result
in pregnancy. When asked if an adolescent girl who accepted
gifts would have to give something in return, one participant
responded at baseline she could show her gratitude by simply
“saying thank you”, while at endline she responded: “the
person who gave her things, he will ask for them back, if she
doesn’t have them, she will enter into transactional sex.”
(Adolescent girl aged 13-years, endline, IDI 11).

Women and men caregivers also demonstrated a more
holistic knowledge of risks associated with age-disparate
transactional sex between baseline and endline. For example, a
man who initially only suggested sexually transmitted
infections as a risk for adolescent girls, at endline said: “Apart
from pregnancy and diseases... Her mind is shifted to sexual
issues, instead of thinking about studies and other important
things in life... she will continue with that behavior because
she started sexual issues early.” (Man aged 59-years, caregiver,
endline, IDI 51). This participant identified long-term
consequences of engaging in age-disparate transactional and
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recognized more mental and sexual health implications for
adolescent girls at endline compared to baseline.

Challenges faced by adolescent girls: There was strong evidence

that many caregivers became more aware of the challenge’s
adolescent girls faced in the community through listening to
the drama:

It [the radio drama] was a lesson... for us parents to learn
what our girls pass through when they are at school or on
the way...It [the radio drama] changed my family. I was
in the dark, I didn’t know they were being abused but now
I am aware of it. (Woman aged 38-years, caregiver,
endline, IDI 95)

Adolescent girls reported that because their caregivers were
more aware of their challenges, they could now support them in
overcoming them. For example, an adolescent girl said: “if all of
us have understanding parents, then [...] we will not face any
challenges.” (Adolescent girl aged 15-years, endline, IDI 7).

3.2.2.2. Behaviors

Family conversations: Closely linked to the indications of
change seen in participant’s knowledge, there was also strong
evidence from adolescent girls, and women and men that
listening to the radio drama together sparked family
conversations about challenge’s adolescent girls face, giving
caregivers the opportunity to advise their daughters:

We talked about the boda-boda [motorcycle taxi] drivers
giving girls lifts when they are going to school... I always
switched on the radio for them [her daughters] to listen to
the drama... and while listening together I got the time to
tell them to stop that behavior [accepting lifts]. (Woman
aged 32-years, caregiver, midline, IDI 87)

Many times we were listening to the radio drama, and... I
told the people in our group [family] to stop playing the
radio drama and I asked them: “between the characters in
the radio drama, which character has given good advice?”
(Man aged 57-years, caregiver, endline, IDI 76)

Thus, the drama was seen as a positive influence by
participants, offering them the opportunity for reflection and
discussion. There was evidence it also provided context and
language to facilitate these conversations as adolescent girls
and caregivers could refer to situations and characters in the
drama to discuss what was happening in the community. For
example, a central storyline is 13-year-old Amali being offered
“free” rides to school by Tuma, a motorcycle taxi driver in
his 20s:
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When they [his granddaughters] came back from school, they
said “Grandfather, the things happening between Tuma and
Amali in the radio drama, we are experiencing the same on
our way to school” ... So, I told them, “When you meet with
people, and they start saying things like what we are hearing
in this radio drama, you have to say no!” (Man aged 76-

years, caregiver, endline, IDI 48)

This demonstrates how the drama gave caregivers and
daughters a reference point, and impetus, to discuss adolescent
challenge’s, in this case being offered “free” rides. It gave
adolescent girls the opportunity to share their experiences with
caregivers, opening bigger conversations. Adolescent girls
reported feeling relieved talking to their caregivers about their
challenges. For example, one adolescent girl said:

They [parents] didn’t know [the challenges faced by girls]...
so, it was good for them to know... us as a family we need
to live like the radio drama and to copy it... [parents
should] sit with their girls and talk to them about men
and transactional sex on the road. (Adolescent girl aged
13-years, endline, IDI 34)

This reflects how the drama not only warned listeners of the
risks of age-disparate transactional sex, but also encouraged
them to adopt modelled behaviors. Other adolescent girls also
reported when discussing the drama with their caregivers they
were instructed to tell them if men harassed them in the
future, or to ask for money if they needed it.

Saying no to men: Some adolescent girls reported that through
the radio drama they gained the confidence to decline men who
offered them gifts or asked for sex. Rejecting men was
particularly challenging for adolescent girls in this context
where elders, and particularly men, are revered, and children
are taught to respect their authority. Thus, declining or
disobeying a man could appear disrespectful. Conversely,
accepting a man’s gifts or request for sex could also reflect
negatively on adolescent girls, as highlighted by one woman:
“The girls do not know how to refuse men. Even if they don’t
want to be with the man, they find themselves in that
situation. So, the people think they have bad behavior.”
(Woman aged 38-years, caregiver, midline, IDI 95).
Adolescent girls reported learning to confidently turn down
men through the character of Mama Prita, an older role model
for the adolescent girl characters who advised them about
healthy relationships: “Mama Prita... she tells us girls to say
no with courage to the men who follow us.” (Adolescent girl
aged 14-years, endline, IDI 13). Hence, Mama Prita reportedly
advised adolescent girl listeners in addition to the characters.
Some caregivers, especially women, also reported learning
from Mama Prita how to teach their daughters to reject men,
reiterating this lesson to them. A few caregivers highlighted,
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however, that it could be challenging for adolescent girls to learn
and required repeated conversations, starting at a young age:

The hardest part is to teach her... [she is] just a girl... The
girl is young so you [must] go back to her from time to
time... [And tell her] “stop [accepting gifts from older men]
because you are still young” ... the situation is hard...
teaching a little girl. (Man aged 53-years, caregiver,
endline, IDI 55)

This highlights the important of repeated conversations
between caregivers and young adolescent girls about the risks
of age-disparate transactional sex, also suggesting adolescent
girls could benefit from repeated listening to the drama, and
caregivers could help maintain the messages after the
intervention concludes.

Age-disparate transactional sex: No participants reported
having engaged in age-disparate transactional sex themselves,
but most agreed it happened occasionally or often in their
communities, and many shared stories of friends or neighbors
who had. A few adolescent girls reported being offered
money, gifts, or rides to school from older men, and two
accepted, but none reported reciprocating with sex. Only one
man reported having given an adolescent girl a gift, but this
had been when he was young himself (Older man, age
unknown, caregiver, baseline and endline, IDI 50).

3.2.2.3. Attitudes, beliefs and social norms

Responsibility for initiating age-disparate transactional sex
relationships: Most caregivers believed men were ultimately
responsible for initiating age-disparate transactional sex
relationships because they had the power to manipulate
adolescent girls. Among the few caregivers who saw
adolescent girls as sometimes responsible for initiating the
relationships, we saw an increased understanding of the
responsibility of men between baseline and midline and/or
endline. For example, a man who at baseline said age-
disparate transactional sex starts because “she meets a guy
willing to offer her a ride, but she must also give something in
return... The family is poor.” (Man aged 42-years, caregiver,

baseline, IDI 49), at endline said:

They [older men] give her some gift, money, maybe
transport... At the end of the day, it becomes a normal
situation for that child, so it reaches a time, a man starts
Girls,
approached by men, they are being put in a trap, at the

to introduce his issue [sex]... they are being

end of the day they are captured. (Man aged 42-years,

caregiver, endline, IDI 49)

While this participant recognized power inequalities based
on access to money, by endline he describes age-disparate
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transactional sex as a “trap”, demonstrating an understanding of
additional power inequalities rooted in age and development.

Among adolescent girls we saw the strongest evidence of a
shift from blaming adolescent girls for initiating these
relationships at baseline, to blaming men at endline. For
example, at baseline an adolescent girl said:

Let’s say a girl like me starts asking for money from that man
every day [...] At the end the man will ask himself why she is
asking me for the money, let me try and seduce her. Then
when he seduces her, she accepts. (Adolescent girl aged 15-
years, baseline, IDI 123).

In contrast, when asked the same question at endline she
replied,

When you meet the man on the way and he gives you money,
sweets or lifts, they start like that, and later on you will regret it.
(Adolescent girl aged 15-years, endline, IDI 123).

This
inequitable power dynamics between adolescent girls and

demonstrates an increased understanding of the
reduction
attitudes

adolescent girls who have been in age-disparate transactional

men, which may also indicate a in peer

stigmatization and victim blaming towards
sex relationships.

Responsibility for supporting adolescent girls: There was
evidence from adolescent girls, and women and men that
the

responsibility for supporting their daughters to avoid risky

after intervention caregivers took on a greater

behaviors. For example, a man said:
The radio drama aims [to teach] ... that we should not
abandon girls... When they face challenges from their daily

activities, we should be at the frontline educating them.
(Man aged 46-years, caregiver, endline, IDI 47)

Many caregivers, especially women, reported learning about
the importance of parent-daughter connectedness when
providing this support. As one man put it: “we have to first
build friendships with children” (Man aged 25, caregiver,
endline, IDI 43). When asked what she learned from the
drama another participant replied:

[I learned through the radio drama that] our girls, we need
to be close with them, and educate them on transactional sex.
This is the problem, she thinks she is given [gifts from men]
for free, but it’s expensive. (Woman aged 46-years, caregiver,
endline, IDI 83)

The evidence suggests increased caregiver support extended

beyond prevention of age-disparate transactional sex, to caring
for adolescent girls experiencing negative consequences from it.
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For example, one man reported learning that if his adolescent
daughter were to become pregnant, he should take legal action
against the man who impregnated her (Man aged 53-years,
caregiver, endline, IDI 55), while a few mothers reported
learning they should continue to look after their daughters:

If they [the parent characters] didn’t chase their daughter
away [when she became pregnant] [...] then they would be
at peace. We need to be close to our children... Take care
of her until she has a baby. We don’t need to desert them.
(Woman aged 33-years, caregiver, endline, IDI 97)

In line with the aims of the intervention, evidence also
emerged from adolescent girls, and women and men
caregivers that the drama reinforced that adolescent girls
should support each other to avoid age-disparate transactional
sex. For example, an adolescent girl said:

Because others got pregnant while they were at school... [my
mother] told me I am supposed to advise my fellow students
not to accept gifts [because] they can [experience negative]
consequences. (Adolescent girl aged 13-years, endline, IDI 20)

Social norms: We found limited evidence of social norms change,
likely due to the short implementation period and limited number
of participants. For example, at baseline we found adolescent girls
and men who engage in age-disparate transactional sex were
perceived by the community as “prostitutes” and having “bad
behavior”, and no meaningful change was detected at endline.

We did, however, find evidence of change in a few
caregivers’ perceived sense of responsibility for protecting
adolescent girls in the community from age-disparate
transactional sex. For example, when asked how she changed
after listening to the radio drama a woman replied: “even the
neighbor’s daughter is my daughter. I should help when
needed.” (Woman aged 46-years, caregiver, endline, IDI 83).
Similarly, when a man was asked if the drama changed his

dreams for his community he responded:

[The radio drama] has made me change... I should be seeing
the actions of those young girls [in the community] and
criticizing them as they are not doing right... I [should] put
them right. That radio has [...] boosted my energy [to help
adolescent girls]. (Man aged 63, caregiver, endline, IDI 75)

There were a few caregivers who expressed apathy about
being able to prevent age-disparate transactional sex at baseline,
but whose expressed attitudes changed at endline. For example,
one woman who said you can do “nothing at all’ at baseline
“because you already advise them [adolescent girls] well but
when they go out, they are going to do their things, what can
you tell them again?’, at endline advised community members:
“protect each other, if a man see’s other girls he must treat her
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like his daughter and he should protect her.” (Woman aged 58-
years, caregiver, baseline and endline, IDI 91).

These changes highlight a shift away from blaming
adolescent girls for participating in age-disparate transactional
sex, to laying the burden of responsibility on men and the
community. Moreover, they suggest the potential beginning of
social norms change, as caregivers shift to caring for all
adolescent girls in the community as their own daughters,
making it a communal responsibility to protect adolescent
girls from age-disparate transactional sex.

3.3. Quantitative results

Our quantitative results supported some of our qualitative
findings on indications of change in beliefs (measured by the

10.3389/frph.2022.1000853

GRMPE) and added some additional insights on social norms
change (measured by the NAATSS and its subscales) related
to age-disparate transactional sex. Given the small sample
size, however, especially within each demographic group,
these results must be interpreted with caution.

At baseline men caregivers had the most gender inequitable
scores and adolescent girls had the most gender equitable scores
across all scales and subscales (Table 3). Table 4 presents
outcomes from our intention-to-treat analysis, where we found no
intervention effect in adolescent girls or men, but weak evidence
of increased gender inequitable norms in women on the NAATSS
Girl’s Readiness to Have Sex subscale (8=0.29; 95% CI: —0.02,
0.60). This finding suggests women caregivers who were assigned
to attend household discussion sessions were more likely to agree
with norms related to girls’ readiness to have sex being based on
her physical development or age at endline compared to baseline.

TABLE 3 Baseline and endline scores on the Norms and Attitudes of Age Disparate Transactional Sex scale (NAATSS) and the Gender Roles and Male
Provision Expectations (GRMPE) scale among adolescent girls, women caregivers and men caregivers.

All Adolescent girls Women caregivers Men caregivers
N=95 n=34 n=31 n=30

NAATSS baseline: Mean (SD)

All subscale total scores; 35.5 (0.6); 33.6 (1.2); 35.8 (0.9); 37.4 (0.7);

average scores 2.7 (0.4) 2.6 (0.1) 2.8 (0.1) 2.9 (0.1)

Attribution to Girls’ Behavior 2.7 (0.1) 2.6 (0.1) 2.7 (0.1) 2.9 (0.1)

Men’s Motivation 2.9 (0.1) 2.7 (0.1) 3.0 (0.1) 3.0 (0.1)

Girls’ Readiness to Have Sex 2.6 (0.1) 2.5 (0.1) 2.5 (0.1) 2.6 (0.1)
GRMPE baseline: Mean (SD)

All subscales total scores; 29.7 (0.6); 26.3 (1.1); 30.9 (0.8); 32.2 (0.8);

average scores 2.5 (0.0) 2.2 (0.1) 2.6 (0.1) 2.7 (0.1)
NAATSS endline: Mean (SD)

All subscales total scores; 37.1 (0.7); 36.8 (1.3); 38.3 (1.2); 36.1 (0.8);

average scores 2.9 (0.1) 2.8 (0.1) 2.9 (0.1) 2.8 (0.1)

Attribution to Girls’ Behavior 2.8 (0.1) 2.9 (0.1) 2.9 (0.1) 2.7 (0.1)

Men’s Motivation 3.0 (0.1) 3.0 (0.1) 3.1 (0.1) 3.0 (0.1)

Girls’ Readiness to Have Sex 2.6 (0.1) 2.5(0.1) 2.7 (0.1) 2.5(0.1)
GRMPE endline: Mean (SD)

All subscales total scores; 30.7 (0.7); 28 (1.6); 32.6 (1.1); 31.9 (0.8);

average scores 2.6 (0.1) 2.3 (0.1) 2.7 (0.1) 2.7 (0.1)

TABLE 4 Intention-to-treat effect of the LINEA intervention on the Norms and Attitudes of Age Disparate Transactional Sex scale (NAATSS) and the
Gender Roles and Male Provision Expectations (GRMPE) scale among adolescent girls, women caregivers and men caregivers at endline.

NAATSS endline

GRMPE endline

Household discussion Total Attribution to Men’s Girls’ Readiness Total
sessions Girls’ Behavior Motivation to Have Sex
Adolescent girls  Not assigned REF REF REF REF REF
Assigned —1.78 (=7.70, 4.15)  —0.07 (—0.54, 0.40)  —0.24 (—0.80, 0.31) —0.07 (—0.63, 0.49) —0.94 (—9.49, 6.60)
Women Not assigned REF REF REF REF REF
caregivers Assigned 3.24 (—1.63, 8.10) 0.36 (—0.10, 0.82) 0.18 (—0.30, 0.67) 0.29 (-0.02, 0.60) 3.33 (—1.20, 7.86)
Men caregivers  Not assigned REF REF REF REF REF

Assigned

0.08 (—3.62, 3.78)

0.04 (—0.38, 0.46)

0.05 (=0.27, 0.38)

—0.16 (—0.58, 0.25)

—0.25 (=3.55, 3.05)

Bold values indicate p < 0.10.
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TABLE 5 Quantitative study participant’s self-reported exposure to the LINEA radio drama, and implementation data on exposure to household

discussion sessions.

All Adolescent girls Women caregivers Men caregivers
N (%) n (%) n (%) n (%)

Radio drama exposure

Less than half of episodes 61 (64) 24 (71) 18 (58) 19 (63)

Half or more episodes 34 (36) 10 (29) 13 (42) 11 (37)
Discussion session exposure

None (0 sessions) 52 (55) 20 (59) 13 (42) 19 (63)

Some (1-6 sessions) 43 (45) 14 (41) 18 (58) 11 (37)
Combined intervention exposure

None or low 31 (33) 13 (38) 10 (32) 8 (27)

Moderate 35 (37) 11 (32) 11 (36) 13 (43)

High 29 (31) 10 (29) 10 (32) 9 (30)

TABLE 6 Per-protocol effect of the LINEA intervention on the Norms and Attitudes of Age Disparate Transactional Sex scale (NAATSS) and the
Gender Roles and Male Provision Expectations (GRMPE) scale among adolescent girls, women caregivers and men caregivers at endline.

NAATSS endline

GRMPE endline

Total Attribution to  Men’s Motivation Girls’ Readiness to Total
Girls’ Behavior Have Sex
Radio drama exposure
Adolescent girls Less than half REF REF REF REF REF

Women caregivers

Men caregivers

Half or more

Less than half
Half or more

Less than half
Half or more

Discussion session exposure

Adolescent girls

Women caregivers

Men caregivers

Combined exposure

Adolescent girls

Women caregivers

Men caregivers

None
One or more

None
One or more

None
One or more

No or low
Moderate
High

No or low
Moderate
High

No or low
Moderate
High

—1.71 (=7.25, 3.83)

REF
—0.32 (~5.85, 5.21)

REF
2.81 (—0.92, 6.53)

REF
—2.09 (=7.90, 3.71)

REF
2.74 (—2.41, 7.89)

REF
—1.56 (=5.62, 2.49)

REF
0.32 (=7.03, 7.66)
—2.67 (—9.79, 4.44)

REF
1.27 (=5.35, 7.90)
2.15 (~4.90, 9.20)

REF
1.45 (—3.07, 5.97)
1.21 (—3.97, 6.40)

0.10 (=0.35, 0.55)

REF
0.11 (~0.41, 0.62)

REF
0.35 (—0.06, 0.77)

REF
—0.13 (—0.59, 0.33)

REF
0.24 (—0.24, 0.72)

REF
—0.24 (—0.69, 0.20)

REF
0.14 (—0.45, 0.73)
~0.01 (—0.59, 0.57)

REF
0.35 (—0.28, 0.98)
0.29 (—0.34, 0.91)

REF
0.04 (—0.48, 0.56)
0.10 (—0.47, 0.68)

—0.26 (—0.78, 0.25)

REF
—0.11 (-0.60, 0.39)

REF
0.22 (=0.11, 0.56)

REF
—-0.22 (-0.77, 0.34)

REF
0.24 (-0.25, 0.72)

REF
—0.03 (—0.38, 0.33)

REF
—0.10 (=0.76, 0.56)
~0.35 (—1.01, 0.30)

REF
—0.16 (—0.79, 0.48)
0.08 (=0.54, 0.70)

REF
0.42 (0.05, 0.79)
0.19 (=0.23, 0.60)

—0.31 (—0.86, 0.24)

REF
0.11 (~0.23, 0.45)

REF
—0.11 (—0.53, 0.32)

REF
—0.09 (—0.65, 0.47)

REF
0.26 (—0.08, 0.60)

REF
—0.06 (—0.49, 0.37)

REF
0.04 (=0.67, 0.75)
~0.30 (—1.00, 0.40)

REF
0.31 (=0.13, 0.75)
0.34 (=0.11, 0.78)

REF
~0.38 (—0.86, 0.10)
—0.14 (—0.66, 0.39)

—6.26 (—12.94, 0.42)

REF
1.41 (—2.96, 5.79)

REF
0.66 (—2.79, 4.11)

REF

—1.89 (—9.53, 5.75)
REF

1.04 (—3.31, 5.40)
REF

—0.84 (—3.98, 2.31)

REF
—4.65 (=14.21, 4.92)
~7.36 (~16.87, 2.15)

REF
3.14 (—2.24, 8.52)
2.05 (—3.47, 7.57)

REF
1.67 (=1.97, 5.31)
—0.29 (—4.45, 3.86)

Bold values indicate p < 0.10.

Thirty-four participants (36%) self-reported listening to at
least half of the radio drama and 43 (72% of those allocated)
In total, 29
participants were categorized as having “high” (31%), 35 as
“moderate” (37%) and 31 as “no or low” (33%) combined

intervention exposure. Adolescent girls, and women and men

attended at least one discussion session.

caregivers were relatively evenly distributed across these
groups (Table 5).
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Results from our per-protocol analysis (Table 6) revealed
weak evidence of impact of the radio drama in adolescent
girls on the GRMPE (8= —6.26; 95% CI: —12.94, 0.42). In line
with the qualitative evidence, this finding suggests for this
group listening to half or more of the radio drama was
associated with more gender equitable beliefs that were
contrary to the expectation that men should provide
financially, and women should reciprocate with sex.
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A result novel to the quantitative evidence was that amongst
men caregivers moderate combined intervention exposure was
associated with increased gender inequitable norms scores on
the NAATSS Men’s Motivations subscale (8=0.42; 95% CI:
0.05, 0.79), but this effect was not present among highly exposed
men (f=0.19; 95% CI: —0.23, 0.61). This suggests men who
listened to less than half of the radio drama or didn’t attend any
discussion sessions were more likely to ascribe to norms about
men gaining power and pleasure from engaging in age-disparate
transactional sex at endline compared to baseline.

We didn’t run the planned second set of models stratified by
disability due to the small sample of participants reporting a
disability (n=7) (Table 1).

4. Discussion

The LINEA intervention shows promise in shifting
knowledge, behaviors, attitudes and beliefs driving age-
disparate transactional sex in Shinyanga, Tanzania. Indications
of change were mostly evident in the longitudinal qualitative
data, with changes in adolescent girls’ beliefs additionally
supported by preliminary quantitative evidence. We also
found qualitative indications of future social norms change.

In this section we begin by summarizing the key qualitative
and quantitative findings, followed by the strengths and
limitations of this study, and concluding with its implications.

4.1. Key findings

We found robust qualitative evidence of the intervention
shifting adolescent girls, and women and men caregivers’
knowledge, behaviors, attitudes and beliefs related to age-
disparate transactional sex. For instance, adolescent girls who had
listened to the radio drama reported increased confidence to
refuse gifts from men, and realized that accepting these gifts
signaled a willingness to reciprocate with sex. This was
collaborated by the quantitative data, which showed that
adolescent girls’ who listened to half or more of the drama were
more likely to disagree that men who provide financially for their
partner should be able to control sexual decision-making
compared to their views before being exposed to the intervention.
These findings are in line with messages from the drama, in
which the adolescent girl characters learn to refuse sex with men
who offer them gifts. It is notable we only saw this desirable
quantitative change in adolescent girls even though they listened
to less of the drama than women and men (Table 5), suggesting
the drama strongly resonated with these adolescent girls. These
results are also consistent with existing literature suggesting that
norm change in adults may be more challenging than with
adolescents due to rigid attitudes and beliefs (25).
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Moreover, longitudinal qualitative evidence showed that
adolescent girls learned about the risks associated with age-
disparate transactional sex. At endline some caregivers gained
a more nuanced understanding of the long-term consequences
of adolescent engagement in these relationships compared to
baseline. Caregivers also reported increased knowledge of the
challenges their daughters faced, promoting caregiver support
for adolescent girls and encouraging parent-daughter
connectedness, which has been found to help prevent age-
disparate transactional sex (38, 39).

Although we did not observe meaningful changes in social
norms in the qualitative data—likely due to the short
implementation period and small sample—we found
indications of potential future norms change. For instance, we
found evidence of a few caregivers increased perceived
responsibility for supporting all adolescent girls in their
community in avoiding age-disparate transactional sex as they
their

demonstrated a shift from blaming adolescent girls for starting

would own daughters. Some participants also

age-disparate transactional sex relationships at baseline to
This
understanding of the power inequalities between adolescent

blaming men at endline. suggests an increased
girls and men rooted in age and development, and a shift away
from stigmatization and victim blaming attitudes, potentially
representing the beginning of gender-transformative change.
Quantitatively, we found weak evidence of increased gender
inequitable norms amongst women assigned to discussion
sessions, who were more likely to agree with social norms
related to girls’ readiness to have sex being based on her
physical development or age at endline compared to baseline
(Table 4).

intervention exposure were more likely to ascribe to harmful

Similarly, men caregivers with moderate
norms about men gaining power and pleasure from engaging
in age-disparate transactional sex compared to baseline, but
this effect was not present in men with high intervention
exposure. This could be explained by the men characters in
the drama experiencing an “arc of change™ at the beginning
they held gender inequitable attitudes and behaviors, but they
changed over the course of the story. Therefore, men with
moderate intervention exposure (attending no household
discussions, or only listening to some drama episodes) were
more likely to have been exposed to negative portrayals of
men in the drama, which could explain their results at
endline as compared with men with consistent exposure.
Evidence of three pathways of change emerged from the
qualitative data. The first was that participants learned key
messages alongside characters, including caregivers who could
then help maintain key messages by repeating them to their
daughters after the intervention concluded. Secondly, we found
that character’s role modelled gender equitable behaviors by
providing lived examples, and concrete, relatable consequences of
both positive and negative behaviors. Lastly, the drama provided
language and context that facilitated conversations about
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age-disparate transactional sex between caregivers and their
daughters, fostering critical reflection about how to support
adolescent girls.

4.2. Strengths and limitations

This study had several strengths and limitations. Our sample
may have been biased towards those with a higher level of
education as only participant’s comfortable speaking Kiswahili
(the language of the radio drama, which is taught in schools)
were included. Longitudinal qualitative data from adolescent
girls, and women and men caregivers, however, provided rich
evidence into perceptions and experiences of the intervention
from a wide range of perspectives, suggesting our findings may
be generalizable and transferable. Secondly, none of the
participants reported engaging in age-disparate transactional sex
despite stating it was prevalent in their communities. This may
have been partially due to social desirability bias, especially
among adolescent girls given the sensitivity of the topic. As our
primary aim was to change social norms rather than behaviors,
however, this was not a major limitation.

Given the small quantitative sample our regression analyses
were exploratory, and the results presented preliminary. We
were not able to run analyses by disability status as our
sample of participants living with a disability was too small
(n=7), nor estimate any random variance parameters to
account for the nesting of participants within 24 villages. The
chance of Type I error (or “false positive”) was not low given
the small sample and the number of models run, but
outcomes were consistent across models.

It is an ongoing challenge in implementation research to
determine what constitutes meaningful intervention exposure
(40), and our study is not unique in having possibly violated this
consistency assumption (41). In particular, our intention-to-treat
results should be interpreted cautiously as there were challenges
implementing discussion sessions. Additionally, our per-protocol
analyses relied on self-reported exposure which could have
resulted in under or over estimation of its impact (42). In
response, we tested the impacts of different levels of intervention
exposure. The pre-post design and presence of few confounders
of the exposure-outcome relationship allow our results to be
broadly interpretable as overall change attributable to the
intervention, and our mixed-methods data suggest important
indications of change resulting from the LINEA intervention;
although we cannot determine causation because of the lack of
control group in our design.

4.3. Implications

Although evidence from this study must be interpreted with
caution, our findings have important implications for research
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and programs. Overall, we found robust qualitative evidence
of change at the individual level of knowledge, behaviours,
beliefs and attitudes,
may be effective as

suggesting “edutainment” interventions
stand-alone programmes, even in the
short-term. This is contrary to findings from a recent
literature review (43), and more research is needed to test it.
We found less evidence of change at the communal level,
which is in line with the literature that norms are harder to
shift than beliefs and require longer intervention periods (15).
Our findings also suggest it’s possible to inadvertently
reinforce gender inequitable norms, especially amongst men,
if they do not fully adhere to the intervention. The challenges
of engaging men in gender-transformative interventions to
prevent violence against women and girls have been well
documented; men may not see these interventions as relevant
to them or may perceive them as a threat to their own
masculinities (26) and an infringement on their rights (27).
Past evaluations have also found men often don’t maintain
gender equitable behaviors consistently or in the long-term
(44), especially the most gender inequitable men and those
who perpetrate gender-based violence (45). This highlights the
importance of encouraging, or possibly incentivizing men to
listen to the radio drama until the end, exploring different
times of day and radio stations the drama could be broadcast
on, and further engaging them through the curricula sessions
intended in the full-scale intervention. Additional factors that
have been suggested to help shift deeply entrenched gender
inequitable norms among men include male role models who
hold (46),
interventions, acknowledging

them  accountable including women in

and and intervening on
structural factors disempowering men (27, 47), all of which
could be capitalized in future program development and

implementation.

5. Conclusion

Our findings support piloting of the LINEA intervention in
other regions of Tanzania. Our data has shown that even after a
reduced implementation period (seven weeks), high engagement
with the intervention leads to desirable changes in knowledge,
attitudes and  beliefs
transactional sex, especially among adolescent girls. These

behaviors, driving  age-disparate
findings were largely driven by our qualitative results, which also
indicated potential future social norms change, and elucidated
pathways through which the intervention effects change.

Our quantitative analyses indicate gender inequitable norms
may be marginally reinforced amongst adults, and especially men,
if they are not adequately engaged in the intervention. This
they could benefit the of

implementation and participation in the curricula sessions

suggests from nine-months

intended in the full-scale intervention, and additional critical
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engagement and encouragement to listen to the radio drama until
the end.

Overall, these indications of change are very promising and
suggest when implemented as intended the LINEA intervention
could lead to sustained, gender-transformative change. The
attitudes, beliefs and social norms underpinning age-disparate
transactional sex also underpin sexual violence against
adolescent girls and gender-based violence more generally,
suggesting the intervention may have wider-reaching impacts.
If proven effective through a robust impact evaluation, this
mass-media intervention has the potential to be scaled-up at
the national level, including in different geographic regions
and hard-to-reach communities (23).

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

This study involving human participants was reviewed
and approved by the National Health Research Ethics
Committee (NaTHREC) of the National Institute for Medical
Research (NIMR) in Tanzania (Ref: NIMR/HQ/R.8a/Vol.IX/
3698) and the Ethics Committee of the London School of
Hygiene & Tropical Medicine (LSHTM) in the UK (ref: 22863-
1). Written informed consent to participate in this study was
provided by all participants, as well as participants’ legal
guardian/next of kin.

Author contributions

MP, LHM and AMB contributed to the conceptualization of
this study and funding acquisition. RS, VG and OR contributed
to data collection. RS and VG contributed to transcription and
translation. MP, DJC, KS, NP and AMB contributed to
quantitative data analysis. MP, LHM, RS, VG, OR, YT and
AMB contributed to qualitative data analysis. MP and DJC
contributed to drafting the paper, and all authors contributed
to the article and approved the submitted version.

References

1. Stoebenau K, Heise L, Wamoyi J, Bobrova N. Revisiting the understanding of
“transactional sex” in sub-saharan Africa: a review and synthesis of the literature.
Soc Sci Med. (2016) 168:186-97. doi: 10.1016/j.socscimed.2016.09.023

Frontiers in Reproductive Health

15

10.3389/frph.2022.1000853

Funding

This research was funded by the OAK Foundation (Grant
No. OFIL-20-236), Wellspring Foundation (Grant No. 13343)
and Felm (Finnish Evangelical Lutheran Mission) (Grant No.
TZ710).

Acknowledgments

We would like to acknowledge and thank the participants of
this study who generously shared their time, experiences and
perspectives with us. We would also like to thank our
colleagues at Amani Girls Home and the Tanganyika
Christian Refugee Service who led data collection and
implementation for this study, in particular for sharing their
expertise and knowledge of the local context and putting in
long hours of travel to speak with participants. We would also
like to thank Marta Bertran for providing technical support
during quantitative data analysis.

Conflict of interest

The authors declare that the research was conducted
in the of
relationships that could be construed as a potential

absence any commercial or financial

conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their
affiliated organizations, or those of the publisher, the
editors and the reviewers. Any product that may be
evaluated in this article, or claim that may be made
by its manufacturer, is not guaranteed or endorsed by
the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at https://www.frontiersin.org/articles/10.3389/frph.

2022.1000853/full#supplementary-material.

2. Wamoyi ], Stoebenau K, Bobrova N, Abramsky T, Watts C. Transactional sex
and risk for HIV infection in sub-saharan Africa: a systematic review and meta-
analysis. | Int AIDS Soc. (2016) 19(1):20992. doi: 10.7448/1AS.19.1.20992

frontiersin.org


https://www.frontiersin.org/articles/10.3389/frph.2022.1000853/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/frph.2022.1000853/full#supplementary-material
https://doi.org/10.1016/j.socscimed.2016.09.023
https://doi.org/10.7448/IAS.19.1.20992
https://doi.org/10.3389/frph.2022.1000853
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

Pichon et al.

3. UNAIDS. UNAIDS Data 2021. Geneva, Switzerland: Joint United Nations
Programme on HIV/AIDS (2021). Available from: https://www.unaids.org/sites/
default/files/media_asset/JC3032_AIDS_Data_book_2021_En.pdf (Accessed July
20 2022).

4. Muthoni CN, Kneipp SM, Gichane MW, Caiola CE, Pettifor AE, Williams
JR. A systematic review of HIV interventions for young women in sub-
saharan Africa. AIDS Behav. (2020) 24(12):3395-413. doi: 10.1007/s10461-020-
02914-1

5. Risher KA, Cori A, Reniers G, Marston M, Calvert C, Crampin A, et al. Age
patterns of HIV incidence in Eastern and Southern Africa: a modelling analysis of
observational population-based cohort studies. Lancet HIV. (2021) 8(7):e429-€39.
doi: 10.1016/52352-3018(21)00069-2

6. Luke N, Kurz K. Cross-generational and transactional sexual relations in sub-
saharan Africa. Washington, DC: International Center for Research on Women
(ICRW) (2002).

7. Tener D. Money, status, love, and death: sexual relations with considerably
older persons in african societies—a systematic review. Trauma Violence Abuse.
(2019) 22(3):527-40. doi: 10.1177/1524838019869092

8. Wamoyi J, Heise L, Meiksin R, Kyegombe N, Nyato D, Buller AM. Is
transactional sex exploitative? A social norms perspective, with implications for
interventions with adolescent girls and young women in Tanzania. PLoS ONE.
(2019) 14(4):€0214366. doi: 10.1371/journal.pone.0214366

9. Kyegombe N, Meiksin R, Namakula S, Mulindwa J, Muhumuza R, Wamoyi J,
et al. Community perspectives on the extent to which transactional sex is viewed
as sexual exploitation in central Uganda. BMC Int Health Hum Rights. (2020) 20
(1):1-16. doi: 10.1186/s12914-020-00228-w

10. Kyegombe N, Meiksin R, Wamoyi J, Heise L, Stoebenau K, Buller AM.
Sexual health of adolescent girls and young women in central Uganda:
exploring perceived coercive aspects of transactional sex. Sex Reprod Health
Matters. (2020) 28(1):1700770. doi: 10.1080/26410397.2019.1700770

11. Mojola S. Love, money, and HIV: Becoming a modern African woman in the
age of AIDS. California: University of California Press (2014).

12. Bicchieri C. The grammar of society: the nature and dynamics of social
norms. Cambridge: Cambridge University Press (2005).

13. Cialdini RB, Trost MR. Social influence: social norms, conformity and
compliance. In: DT Gilbert, ST Fiske, G Lindzey, editors. The handbook of
social psychology. Boston, Massachusetts: McGraw-Hill (1998). p. 151-92.

14. Mackie G, Moneti F, Shakya H, Denny E. What are social norms? How are
they measured? California: UNICEF/University of California, Center on Global Justice
(2015).

15. Bicchieri C. Norms in the wild: how to diagnose, measure, and change social
norms. Oxford: Oxford University Press (2016).

16. Tacopini I, Petri G, Baronchelli A, Barrat A. Group interactions modulate
critical mass dynamics in social convention. Commun Phys. (2022) 5(1):1-10.
doi: 10.1038/542005-022-00845-y

17. Wamoyi J, Buller AM, Nyato D, Kyegombe N, Meiksin R, Heise L. “Eat and
you will be eaten”: a qualitative study exploring costs and benefits of age-disparate
sexual relationships in Tanzania and Uganda: implications for girls’ sexual and
reproductive health interventions. Reprod Health. (2018) 15(1):1-11. doi: 10.
1186/512978-018-0650-0

18. Ignacio CF, Aratjo D, Ruge E, Cerdeira L, Cosmelli L, Page V, et al.
Community perceptions of transactional sex with children and adolescent girls,
a qualitative study in favelas of Rio de Janeiro. Glob Public Health. (2020) 15
(3):424-37. doi: 0.1080/17441692.2019.1685559

19. Kyegombe N, Buller AM, Meiksin R, Wamoyi J, Muhumuza R, Heise L.
Adolescent  girls’ perceived readiness for sex in central Uganda-
liminal transitions and implications for sexual and reproductive health
interventions. Cult Health Sex. (2022) 24(3):391-405. doi: 10.1080/13691058.
2020.1849802

20. Howard-Merrill L, Wamoyi J, Nyato D, Kyegombe N, Heise L, Buller AM. ‘T
trap her with a CD, then tomorrow find her with a big old man who bought her a
smart phone”. Constructions of masculinities and transactional sex: a qualitative
study from north-western Tanzania. Cult Health Sex. (2022) 24(2):254-67.
doi: 10.1080/13691058.2020.1832259

21. Wamoyi J, Gafos M, Howard-Merrill L, Seeley J, Meiksin R, Kygombe N,
et al. Capitalising on aspirations of adolescent girls and young women to
reduce their sexual health risks: implications for HIV prevention. Glob Public
Health. (2022) 17(8):1665-74. doi: 10.1080/17441692.2021.1929386

22. Howard-Merrill L, Pichon M, Wamoyi J, Kyegombe N, Ignacio C, Cerdeira L,
et al. Evidence brief 3. Attitudes, beliefs and normative influences linked to
transactional sex: insights from LINEA formative research in Brazil, Tanzania and
Uganda. London: London School of Hygiene & Tropical Medicine (2022).

Frontiers in Reproductive Health

16

10.3389/frph.2022.1000853

23. Howard-Merrill L, Pichon M, Sono R, Riber J, Wamoyi J, Buller AM.
Evidence brief 3. LINEA intervention development process. London: London
School of Hygiene & Tropical Medicine (2022).

24. Esplen E. Changing social norms to prevent VAWG: what works and where
do we go from here? The third annual LINEA meeting, Online (2020).

25. Blakemore S-J, Mills KL. Is adolescence a sensitive period for sociocultural
processing. Annu Rev Psychol. (2014) 65(1):187-207. doi: 10.1146/annurev-psych-
010213-115202

26. Casey EA, Carlson J, Fraguela-Rios C, Kimball E, Neugut TB, Tolman RM,
et al. Context, challenges, and tensions in global efforts to engage men in the
prevention of violence against women: an ecological analysis. Men Masc. (2013)
16(2):228-51. doi: 10.1177/1097184X12472336

27. Dworkin SL, Fleming PJ, Colvin CJ. The promises and limitations of
gender-transformative health programming with men: critical reflections from
the field. Cult Health Sex. (2015) 17(Suppl 2):5128-43. doi: 10.1080/13691058.
2015.1035751

28. Clark CJ, Shrestha B, Ferguson G, Shrestha PN, Calvert C, Gupta J, et al.
Impact of the change starts at home trial on women’s experience of intimate
partner violence in Nepal. SSM - Popul Health. (2020) 10:100530. doi: 10.1016/
j.ssmph.2019.100530

29. Le Port A, Seye M, Heckert ], Peterman A, Nganya Tchamwa A, Dione M,
et al. A community edutainment intervention for gender-based violence, sexual
and reproductive health, and maternal and child health in rural senegal: a
process evaluation. BMC Public Health. (2022) 22(1):1165. doi: 10.1186/s12889-
022-13570-6

30. Mwanukuzi C, Nyamhanga T. “It is painful and unpleasant”: experiences of
sexual violence among married adolescent girls in Shinyanga, Tanzania. Reprod
Health. (2021) 18(1):1-7. doi: 10.1186/s12978-020-01058-8

31. MoHCDGEC (Ministry of Health, Community Development, Gender,
Elderly and Children). Child marriage in Tanzania at glance. Dar es Salaam:
Ministry of Health, Community Development, Gender, Elderly and Children
(2017).

32. Nyato D, Materu J, Kuringe E, Zoungrana J, Mjungu D, Lemwayi R, et al.
Prevalence and correlates of partner violence among adolescent girls and
young women: evidence from baseline data of a cluster randomised trial
in Tanzania. PLoS ONE. (2019) 14(10):e0222950. doi: 10.1371/journal.pone.
0222950

33. The Washington Group on Disability Statistics. The Washington Group
short set on functioning (wg-ss). London: Univeristy College London (2020).
https://www.washingtongroup-disability.com/fileadmin/uploads/wg/Documents/
Questions/Washington_Group_Questionnaire__1_-_WG_Short_Set_on_Functioning.
pdf [Accessed July 20, 2022].

34. Perrin NA, Levtov RG, Ignacio CF, Anunciagao L, Landeira-Fernandez J,
Cerdeira L, et al. Measuring social norms and attitudes about age-disparate
transactional sex: psychometric testing of the NAATSS. Lancet Reg Health
Amer. (2022) 10:100209. doi: 10.1016/j.lana.2022.100209

35. Stoebenau K. Developing experimental vignettes to identify gender norms
associated with transactional sex for adolescent girls and young women in central
Uganda. The third LINEA biennial meeting. Online (2020).

36. Stoebenau K, Bingenheimer J, Kyegombe N, Datar R, Ddumba-Nyanzi 1.
The male provision belief scale - assessing whether internalized beliefs about
men’s roles as providers can harm women. The Sexual Violence Research
Initiative conference. Cape Town, South Africa (2020).

37. Ritchie JS, Spencer L. Qualitative data analysis for applied policy research.
In: A Bryman, B Burgess, editors. Analyzing Qualitative Data. London and New
York: Routledge (1994). p. 173-94.

38. Pichon M, Howard-Merrill L, Wamoyi J, Buller AM, Kyegombe N. A
qualitative study exploring parent-daughter approaches for communicating
about sex and transactional sex in central Uganda: implications for
comprehensive sexuality education interventions. ] Adolesc. (2022) 94
(6):880-91. doi: 10.1002/jad.12071

39. Wamoyi J, Fenwick A, Urassa M, Zaba B, Stones W. Parent-child
communication about sexual and reproductive health in rural Tanzania:
implications for young people’s sexual health interventions. Reprod Health.
(2010) 7:6. doi: 10.1186/1742-4755-7-6

40. Morris DS, Rooney MP, Wray R], Kreuter MW. Measuring exposure to
health messages in community-based intervention studies: a systematic review
of current practices. Health Educ Behav. (2009) 36(6):979-98. doi: 10.1177/
1090198108330001

41. Rehkopf DH, Glymour MM, Osypuk TL. The consistency assumption for
causal inference in social epidemiology: when a rose is not a rose. Curr
Epidemiol Rep. (2016) 3(1):63-71. doi: 10.1007/s40471-016-0069-5

frontiersin.org


https://www.unaids.org/sites/default/files/media_asset/JC3032_AIDS_Data_book_2021_En.pdf
https://www.unaids.org/sites/default/files/media_asset/JC3032_AIDS_Data_book_2021_En.pdf
https://doi.org/10.1007/s10461-020-02914-1
https://doi.org/10.1007/s10461-020-02914-1
https://doi.org/10.1016/S2352-3018(21)00069-2
https://doi.org/10.1177/1524838019869092
https://doi.org/10.1371/journal.pone.0214366
https://doi.org/10.1186/s12914-020-00228-w
https://doi.org/10.1080/26410397.2019.1700770
https://doi.org/10.1038/s42005-022-00845-y
https://doi.org/10.1186/s12978-018-0650-0
https://doi.org/10.1186/s12978-018-0650-0
https://doi.org/0.1080/17441692.2019.1685559
https://doi.org/10.1080/13691058.2020.1849802
https://doi.org/10.1080/13691058.2020.1849802
https://doi.org/10.1080/13691058.2020.1832259
https://doi.org/10.1080/17441692.2021.1929386
https://doi.org/10.1146/annurev-psych-010213-115202
https://doi.org/10.1146/annurev-psych-010213-115202
https://doi.org/10.1177/1097184X12472336
https://doi.org/10.1080/13691058.2015.1035751
https://doi.org/10.1080/13691058.2015.1035751
https://doi.org/10.1016/j.ssmph.2019.100530
https://doi.org/10.1016/j.ssmph.2019.100530
https://doi.org/10.1186/s12889-022-13570-6
https://doi.org/10.1186/s12889-022-13570-6
https://doi.org/10.1186/s12978-020-01058-8
https://doi.org/10.1371/journal.pone.0222950
https://doi.org/10.1371/journal.pone.0222950
https://doi.org/10.1016/j.lana.2022.100209
https://doi.org/10.1002/jad.12071
https://doi.org/10.1186/1742-4755-7-6
https://doi.org/10.1177/1090198108330001
https://doi.org/10.1177/1090198108330001
https://doi.org/10.1007/s40471-016-0069-5
https://doi.org/10.3389/frph.2022.1000853
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

Pichon et al.

42. Althubaiti A. Information bias in health research: definition, pitfalls, and
adjustment methods. ] Multidiscip Healthc. (2016) 9:211-7. doi: 10.2147/jmdh.
$104807

43. Sood S, Henderson Riley A, Alarcon KC. Entertainment-education and
health and risk messaging. Oxford: Oxford University Press (2017). doi:
10.1093/acrefore/9780190228613.013.245

44. Treves-Kagan S, Maman S, Khoza N, MacPhail C, Peacock D, Twine R, et al.
Fostering gender equality and alternatives to violence: perspectives on a
gender-transformative community mobilisation programme in rural South
Africa. Cult Health Sex. (2020) 22(supl):127-44. doi: 10.1080/13691058.2019.
1650397

Frontiers in Reproductive Health

17

10.3389/frph.2022.1000853

45. Christofides NJ, Hatcher AM, Rebombo D, McBride R-S, Munshi S, Pino A,
et al. Effectiveness of a multi-level intervention to reduce men’s perpetration of
intimate partner violence: a cluster randomised controlled trial. Trials. (2020)
21(1):359. doi: 10.1186/s13063-020-4185-7

46. Campbell C, MacPhail C. Peer education, gender and the development of
critical consciousness: participatory HIV prevention by South African youth.
Soc Sci Med. (2002) 55(2):331-45. doi: 10.1016/50277-9536(01)00289-1

47. Dworkin SL, Treves-Kagan S, Lippman SA. Gender-transformative
interventions to reduce HIV risks and violence with heterosexually-active men:
a review of the global evidence. AIDS Behav. (2013) 17(9):2845-63. doi: 10.
1007/510461-013-0565-2

frontiersin.org


https://doi.org/10.2147/jmdh.S104807
https://doi.org/10.2147/jmdh.S104807
https://doi.org/10.1080/13691058.2019.1650397
https://doi.org/10.1080/13691058.2019.1650397
https://doi.org/10.1186/s13063-020-4185-7
https://doi.org/10.1016/s0277-9536(01)00289-1
https://doi.org/10.1007/s10461-013-0565-2
https://doi.org/10.1007/s10461-013-0565-2
https://doi.org/10.3389/frph.2022.1000853
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

	A mixed-methods, exploratory, quasi-experimental evaluation of a radio drama intervention to prevent age-disparate transactional sex in Tanzania
	Introduction
	Methods
	Study setting
	Participants and sampling
	The intervention
	LINEA radio drama
	Household discussion session
	Randomization

	Data collection and procedures
	Qualitative tools
	Quantitative tools
	Outcome measures
	Exposures

	Data analysis
	Thematic analysis
	Statistical analysis

	Ethical considerations

	Results
	Study participant characteristics
	Qualitative results
	Exposure to the LINEA intervention
	Indications of change following the LINEA intervention
	Knowledge
	What age-disparate transactional sex is and its consequences
	Challenges faced by adolescent girls
	Behaviors
	Family conversations
	Saying no to men
	Age-disparate transactional sex
	Attitudes, beliefs and social norms
	Responsibility for initiating age-disparate transactional sex relationships
	Responsibility for supporting adolescent girls
	Social norms:

	Quantitative results

	Discussion
	Key findings
	Strengths and limitations
	Implications

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


